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Great Lakes Ice Cover Winter 1972-73
R. A, Asmel

Lake Survey Center
Hational Ocean Survey, NOa&
Detrolt, Michigan

ABSTRACT, Visual aerial dice reconnalssance data were
used to compile weekly compesite ice charts of the Great
Likaes from mid-December to the heginning of April. Composite
charts depict generallzed ice-cover distributions. In additdion,
more detailed ice information is provided in the form of
ice charts of individuoal lakes and areas which supplement
the composite charts.

Freezing degree-day accumulations indicate the 1972-73
winrer was near normal for Lakes Supericor and Hureom and bordering
hetween mild and normat for Lakes Michipan, Erie, and Ontario.

First reports of ice on the upper lakes came in the latter
part of Xovember, Below normal temperatures the first half
of December resulted in early shere ice build up., By mid-
December portioms of western Lake Superlor, St. Marvs River,
Green Bay, and Saginaw Bay had extensive ice cover. Milder
weather the last half of December slowed ice formation. Ice
covers increased the first 2 weeks of January and decreased
in many areas the rest of the month. Ice formed over open-—
lake areas in February =2nd reached {ts grearest areal extent
the latter part of February. Estimated percentage dce cover
during the last 2 weeks In February compares favorably with
freezing degree-day accumulations and ias as follows: Lake
Superior, 60 percent; Lake Michlgan, 20 percent; Lake Huron,
60 percent; Lake Erie, 95 percent; and Lake Ontario, 20 percent.
Urmsually mild weather in March caused early loss of 1ce
cever on the northern lakes, By mid-March the ice was well
into the decay period with large areas of the lakes being
ice free and by April 1, almost all of the ice cover was
gone. The last report of ice came from western Lake Superior
during the recond week of April,

INTRODUCT LON

This report presents visual amerlal lee reconnaissance data collectad
over the Great Lakes during the 1972-7) winter. Ice reconnaissance
flights were made by the Lake Survey Center, United States Coast Guard,
and Canadian Department of the Enviromnment. Ice information collected
on these flights was incorporated into weekly composite ice charts of
the Greac Lakes. Ice charts of specific lakes and areas upon which the
compoaite charts are based are presented., A brief discussion of gea-
sunal ice devclopment and winter weather is also included.




The Lake Survey Center began making wisual aerial ice reconnais-—
gance flights in February 1963. The program has ceontinued since
that time. Data on the areal extent and structure of the Great Lakes
ice cover are used to analyze seasonal patterns of dce formationm,
growth, and decay. In recent years, the U.5. Coast Guard has made
visual aerial ice reconnalssance flights owver the Great Lakes on a
regularly scheduled basis and has made 1ce charts available ta the
Lake Survey Center. As a result, Lake Survey Center lce reconnais-
gance flighta have been greatly reduced. During the 1972-73 winter
15 flights were made and nine of these were made in support of the
Great Lakes 5t. lawrence Seaway—-Navigation Season Ixtension-Demon-
stration Program.

DATA COLLECTION

Flfreen Lake Survey Center lce reconnaissance flights were made
between December 14, 1972 and March 22, 1973. Approximately 4,610
miles (7,376 km) and 40 hours were logged during these flights. Ten
flights were made in Cessna 172 and Cessna 182 aircraft flying at
altitudes up te 6,000 fr. (1,800 m). 1In addition, five flights were
made in U.5. Coast Guard alrcraft. Flight dates, flight times and
areas covered are given in Table 1.

Visual aerial ice chservatlons were recorded on worksheets using
the sywbols given in Table 2. Data includes observaticns of ire
concentratlen, ice houndaries, surface characteristies of ice cover,
and age and size of ice floes, Ice charts were drafted and sent via
telecopler to the U.5. Coast Guard Ice Navigation Center in leveland
Ohio, lmmedlately after each flight,

U.5. Coast Guard ice charts were received from the Ice Navigation
Center in Cleveland, Ohio, from December 11, 1972 through April 11,
19%3. Cowmposite ice charts were received from che Canadian Deparc—
ment of the Enviromment, Ice Forecasting Central in Ottawa, Ont.,
for the perisd December 20, 1972 to April 6, 1973. Tthis information
was used in 3ssessing lce conditions during the winter and in com-
piling the weekly composite ice charts appearing Iin this report.

Surface lce reports from shore-based U,5. Coast Suard and Lake
Survey Center observers were recelwved throughout the winter. Reports
inciuded wisual descriptions of ice cover and measurements of ice
thickness. This information was helpful in ldentifying areas of
first ice formation, areas where ice remained the longest, and in
monitoring ice conditlioms throughout the winter.

Average weekly air temperaturesz rtaken from che Department of
Commerce publication, Weekly Weather and Crop Bulletin, were used to

calculace freezing degree-day accumulations for eight sices around
the perimeter of the Great Lakes: Duluth, Minn.; Sault St. Marie,




Mich.; Green Bay, Wis.:; Alpena, Mich.; Milwaukee, Wis.; Detroic,

Mich.; Cleveland, Ohio; and Rochester, W. Y. One freezing degree-

day 18 defined as a day with the average temperature one degree below
32*F. One thawing degree-day is a day with the average air temperature
one degree above 32°F. In this report freezing degree-days were
assigned a positive algebrale sign and thawing degree-days a megative
algebraic sign. A cumulartive sum of freezing and thawing degree-days
from November through April was maintained and used to indicate

winter severlty and helped in scheduling ice recommaissance flights,

- Table 1. Visual aerial lee reconnalssance flights - winter 1972-73
Flight %¥o. Date Time (GMT) Area
1 Dec. 14 1515-1700 5t. Marys River
2 Jan. 3 1530-1730 Lake St. Clair
3 Jan. 12 1600-1830 Lake Sc. Clair
4 Jan. 24 1825-2000 Lake St. Clair
5 Jan. 26 1500-1730 Whitefish Bay, St. Marys
River
b Feh. B 2000=-2130 Whitefish Bay, St. Marys
River
7 Feb. 9 1600-1730 Lake S5t. Clair *
8 ¥eb. 13 1800-19230 Lake 5S5c. Clair #*
G Feb, 13 1845-2220 Lake Ontario
10 Feb. 26 1425=1640 Wescern lLake Erie, Lake
St. Clair (C3)
11 Feb, 27 1422-1703 Southern Lake Huran (CG)
12 Feb. 28 1440-1725 Horthern Lake Erie (CG)
13 Mar. 5 1342-1915 Northern Lakes Michigan,
Ruron {(CG)
14 Mar. 5 1300-2130 Lake Superior, Whitefish
Bay, St. Marys River (CG)
15 Mar. 22 1456-1728 Whitefish Bay, S5t. Marys
River
*

No ice chart produced as result of these flights.
(CG) - U.5. Coast Guard flight support.
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WINTER CHARACTERISTICS
Winter Classification

Bagsed on maximum freezing degree-day accumulations at selected
stationzs, Great Lake. winters are classified as mild, normal, or
sevare {Rondy, 1971)° . DUsing that crlteria, figurez for che 1972-73
winter indicate Lzkes Supericr and Huron had near-normal wincers,
Lakes Michigan, Erie, and Ontario experienced winters ranging betwesn
mild and normal.

Winter Weather

Hovember was a cloudy month over portions of the Great Lazkes basin
with several stations reporting record low ampunts of sunzhine. Duluth,
Minn., had 32.4 hours during the month, Milwaukee, Wis., had 59.3 hours,
and Chicage, I11., had 6l.7 hours total momthly sunshine, These fig-
ures represent 61-,97—, and 10l-vear lows respectively. Rochester,
N.Y¥,, on Lake Ontario recorded 16.9 inches (42.9 cm) of snowfall in
November, rhe heaviest in 102 years. Average daily air temperaturses
were intermittently below freezing over the enire basin by mid-November
although there were no extended pericds of severe low temperatures,

In December, Sault Ste. Harie, Mich., recorded the third heaviast
snowfall in B4 years; Alpena, Mich,., the second heaviest In 99 years;
and lUoughton Lake, Mich,, the second heaviest in 56 vears. Rochester,
N.¥., recorded the lowest wonthly sunshine ctocal for December of this
century., Temperatures ranged from mild on the lower lakes to freezing
and below on the upper lakes during the first half of December. Extremes
cccurred on Decemher 3 when the high cemperature at Duluth, Minn., was
-2°F (-18.8°C), while the high at Cleveland, Ohic, was 48°F (8.8°C).
The second half of the month was characterized by milder temperacuras
throughout the basin that continued into early January. Circulation
from a high pressure center, located northwest of Lake Superior, on
January 4 brought an end to the mild zpell and irmitiated a period of
celd weather that lasted until mid-month. In mid-January, circulation
off the back side of 2 high, centersd zouth of the Great Lakes, brought
thawing temperatures to the region. Mild weather countinued through
January 27 with maxipum daily temperatures frequently above freezing
on the lower lakes. January 25 is noteworthy as the high temperature
at Duluth that day was 47°F {8.3°C). A high pressure center northwest
of Lake Superior drifted eastwerd over the upper lakes the last three
days in January bringing severe cold weather to that region. Cn the
lower lakes January snowfall records were set in Milwaukee, Wis., the

least amount im 101 years, and Detroit, Mich., the least amount in
24 wyears,

1. D. R. Bondy, Great Lakes Ice Atlas, BRev, ed., Lake Survey Canter,
1971,




February started cut with a storm appreaching the lakes reglon
from the southwest. &lr temperatures were in the high 40's and
50's on the lower lakes on February 1l and 2. Generally mild temp-
eratures persisted in the lower lakes through February 7. Mean
daily temperatures were below freezing the rest of the month wich
the exception of thawa on February 14, 19, 20, and 28 that were
restricted primarily to portions of the lower lakea. A notable
period of low temperatures occured near mid-month, February 15-18,
as an Intense high pressure center approached the lakes from the
northwest, drifted over the reglon and spread southward. Cleveland
received 10.5 inches (27 em) of snow on February 15-16, the greatest
daily snowfall totsl for February im 102 years. Minimum daily temp-
erature records were established at Muskegon, Mich., {14°F; -10°C)
and Erie, Penn., (-12°F; -24.4°C) on February 17.

Mild weather began in early March with daily mean temperature on
the lower lakes and dally maximum temperature on the upper lakes
above freezing.. The average temperature was above freezing at many
lecations in the Great Lakes Basin for the week ending March 11.
Temperacures continued to fluctuate near freezing through the rest
of the month, but without any sustained periods of low temperatures.

DISCUSSION
General Seasonal Patterns of Ice Distribation

Low cemperatures the first half of December, and January, and
during February provided periods favorable tc ice formation. Based
on these temperature trends and data from ice charta the following
seasonal pattern of ice distribution was deduced: early December
through early February (figs. 1-8) ice cover was in general restric-
ted to shallow waters, along the perimeter of the lzkes, and to
protected waters of bays and harbors; during February and early
March (fige. 9-12) {ice cover formed over the cpen-water areas of the
lakes and reached its maximum areal extent; in March (figs, 13-15)
ice cover decreased although new ice did form on cool, calm nights
when diurnal temperatures dipped below the freezing point (fig. 15).
By April 1 (fig. 16) most of the ice was gone from the lakes,

Lake Superior

First reports of ice came near the end of November from western
harbors and Whitefish Bay. Due to unusually low air temperatures
the first half of December, shore ice was more extensive than nor-
mal for this periocd. 1In general, the ice was located in the extreme
west end of the lake, the Apostle Islands area, the large bays along
the north shore and along the southerm shore line., The effects of
low temperatures during the first half of January were minimized by
milder weather during the rest of the month. This resulted in slight
increases in ice concentratiom in some protected shore areas but little
net change in the lakeward extent of the ice.




In midlake areas ice began forming during February. By mid-month
jce covered the western half of the lake and eastern shore areas,
Freezing deyree-day accumulations at Duluth and Sault Ste. Marie were
approaching maximum by month's end and the lake was estimated to be at
maximum ice cover during the last ten days in February (fig. 11}. On
February 25 ice was estimated to cover 55 percent of the lake surface,
The central portion of the eastern basin was ice free but the rest of
the lake had an extensive ice cover,

A Lake Survey Center ice reconnaissance flight was made on March &
and resulted in the production of one ice chart {fig. 17), On that
date the lake in the vicinity of Duluth was completely ice-covered.
Various sized floes in concentrations ranging from four-to eight-tenths
were observed along the north shore from east of Duluth to Grand Marais.
4 long shore lead started near Buluth and extended along the scuthern
shore to the north of Bayfield, Wis. The Apostle Island area north
of Bavfield had a snow-covered ice sheet while medium-to-large floes
of four-to seven-tenths concentraticn were observed in the central
portion of the western basin, Concentrations varied from three-to
six-tenths ajong the southwest shore between the Apostle Islands and
Houghton, Mich. Themidlake area of the eastern basln was ice fres
while ice of five-to nine-tenths concentration was observed to extend
a considerable distance into the lake along portions of the south
shore between Houghton and the east end of the lake. Whitefish Bay
was ice-govered but a large open-water area was cbserved immediately
north of it which extended westward.

Unusually mild weather in March brought an early reduction of the
ice cover. The average temperature was above freezing at Sault Ste.
Marie the week ending March 11. By April 1, the only extensive areas
of ice were located in the west end of the lake, in the large bays
aleng the north shore, and in Whitefish Bay. A ship was trapped in
the ice near mluth for approximately ten hours on March 30. Ice was
last reported lakeward of Duluth and in Whitefish Bay during the
second week of April.

St. Marys Waterway

Ice reconnaissance flights were made over S5t, Marys River and
Whitefish Bay [3t. Marys Waterway) and four ice charts of Whitefish
Bay (fips. 18-21) and five of the St. Marys River (figs. 22-26} were
predoced.

Tre was first reported south of Neebish Island, in mid-November
and in the upper river by the end of the month. By mid-December
young ice coversd the river from the vicinmity of Detour to Neebish
Island and east of Sugar Island (fig, 22). The river was completely
ice-covered by the end of December. Shipping continued through the
river with the aid of Coast Guard icebreakers until February 8 set-
ting a new closing date record for the locks at Szult Ste, Marie,




In March, mild weather was responsible for early deterioration of the
ice cover. The upper river began to open up the second week in
March. On the last Lake Survey Center ice reconnaissance flight

over the river on March 22, the upper river was chserved to contain
many pools with open water north and northwest of Sugar !sland and

an eight-to ten-tenths cover aleng the southern half of the island.
The lower river was completely covered with ice made up of melted

and refrozen snow with many cracks. A ship track filled with brash
ice was ohserved Tunning the length of the lower river and ending in
an area of open water and ice rind near the river mouth.

By April 1, the upper river was freoe of ice with the exception
of drift ice from Whitefish Bay, By the middle of April the river
was virtually ice free., The first commercial ship passed through
the locks at Sault Ste. Marie on March 28, 1973.

Lake Michigan

The first report of ice came from Green Bay on November 30. By
mid-December Green Bay had developed an unusually extensive ice
cover for so early in the season., From mid-tecember through early
February ice cover at the northern entrance to Green Bay fluctuated
in response to weather conditions, The southern portion of the bay
was completely ice-covered by the end of the first week in January.
By mid-January the lake in the vicinity of Mackinaw City weatward to
the island ares at the north end of the lake were completely {ce-coverad
and ice lined portions of the lake's southern shore, However, a
thaw the second half of Jamuary brought a reduction in ice concen-
tration and extent.

The ice cover increased in February, reaching its maximum areal

extent during the second half of the month. On February 27 the ice
cover was estimated to extend over 20 percent of the lake's surface,
At that time the ice extendad from the north shore to the islands
at the north end of the lake with concentrations of four-to six-
tenths northwest and north of the island and concentrations of seven-
to nine—tenths east and northeast of the islands. Green Bay and
the Mackinaw Uity vicinity of the lake were completely ice-covered
and ice of seven-to nine-tenths concentration covered the large bays
along the northeast shore of the lake. Maximum freezing degree-day
accumulation ut Green Bay cccurred the week of March 4. The fol-
lowing ice conditions (fig. 27) were observed on a flight over the
noerthern part of the lake on March 5, The main body of lee was in
Green Bay and along the north shore from lakeward of Manistique to
Mackinaw City. The north end of Green Bay was open and the ice in
the rest of the bay showed signs of decay with pools and cracks.
The ice alomg the north shore was composed of areas of brash and
floes of various sizes. Ice concentrations ranged from seven-to
ten-tenths. Some shore ice was present in the bays on the north-
east shore.




Spring-like rains in the first half of March and above freezing
temperatures produced an early reductiom in ice cover. By mid-month
the lake was virtually ice free except for partrs of Green Hay, Ice
was last reported in the northern end of Green Bay on March 24,

Lake Huron

Tce was Teported in Saginaw Bay on November 30 and in the Straits
of Mackina¢ on December 4. Ice began forming in the North Channel,
Georgian Bay, Saginaw Bay, and the Straits of Mackinac during the
first half of December. Saginaw Bay and North Channel were frozen
over by the end of the first week in Japuary. The Straits east to
Cheboygan were frozen by mid-January. Various amounts of ice lined
the perimeter of the lake from the last week in December through
the second week in January. Mild weather the second half of Japuary
Teduced ice cover in the Straits, Saginaw Bay, and aleng the shores,

More sessonable temperatures in February provided good conditions
for ice formation. Ice cover in general increased througheut February
and reached its maximum extent the last half of the menth, On Feb-
ruary 27, lLake lluron was estimated to bhe 60 percent ice-coverad and
near maximuim ice cover. An ice reconnaissance flight was made over
the southern part of the lake on February 27 and resulted in the
production of one ice chart {fig. 2B). On that date, the area from
Fort Huron to Bay City was observed to be completely ice-covered. The
ice in the area of Port Huron had a light, drifted snow cover and
was composed of young and winter ice while the ice in 5aginaw Bay
had a heavy snow cover and pools were seen in the northern end of
the bay. A shore lead was cobserved in the vicinity of the top of
the bay with an area of ice rind observed northeast of the lead.
Winter ice of eight-tenths concentration composed of various sized
floes was observed east of the area of ice rind. A reconnaissance
flight was made over the northern part of the lake on March 5 and
ice conditions observed that date are shown in figure 29. At that
time the area from the Straits east to the vicinity of Cheboygan
was 5till frozen over. Young ice and brash ice of eigh-to nine-
tenths concentration covered a large area east of the solid ice edge
in the Straits, The lake from Alpena south to Harrisville was tela-
tively ice free with the exception of small areas of brash and very
limited amounts of shore ice,

[ce cover decreased early in March., Maximum freezing degree-day
sccumulation at Alpena occurred the week of March 4. By mid-month
most of the ice lefr was located in Georgian Bay and the North Channel.
The Coast Guard icebreaker Mackinaw was called upon to assist a ship
trapped in the ice in the Straits on March 26, On April 1, the North
Channel was still 70-to 90-percent ice-covered but the rest of the
lake was virtually ice free,
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3t. Clalr Waterway

Lake Survey Center personnel made six ice recomnaissance flights
aver the 5t. Clair Waterway, which includes St. Clair River and Lake
St, Clair. Four ice charts {figs. 30-33) were produced from data
eollected during those flighta.

Ice was first reported on the 3t, Clair River on December 10, how-
evetr, the river remained virtually ice free through early Januarv. On
January 12 {fig. 31) the river above Algonac was ohserved to contain
ice floes of two-to three —tenths concentration and ice elght-tenths
concentration idn the St. Clair delta. Thawing air temperatures the
second half of January and In early February resulted in leas than
normal amounts of lee on the river. On January 24 (fig. 312) the river
was observed to be virtually ice free. Ice coming dowm the river from
southern Lake Huron caused some jamming in the lower river on Feb-
ruary 9-11. An ice bridge was reparted at Fort Hurom the latter part
of February. Mild weather in early March brought an earlier chan
notmal deterioararion of ice cover and the last ice on the river was
reported March 11,

Ice was reported in Lake St. Clalir on December 1. Alcternate pericds
of cold and mild weather in December and January produced periocds of
generally increasing ice cover the first half of December and January
and decreasing ice cover the second half of those months. Young ice
waz estimated to cover 60 te 80 percent of cthe lakes surface by mid-
December and 70 to 90 percent by mid-January. Ice cover increazed in
February and was near its maximum the second half of that month. n
an ice reconnalssance flight made February 26 (fig. 33) the lake was
obzerved to be completely ice-covered with light drifred snow an the
ice. An area of eight-renths ice concentration was located at the
gouth end of the lake near the head of the Detreoit River. Cracks and
pools were cbserved along the west shore of the lake, below the delta
area, and extending cutward from the southwest share.

The ice cover deteriorated during the first week in March as mild
weather prevalled., The last report of ice came from St. Clair Shores
on March 7,

Lake Frie

Lake Survey personnel made two ice reconnaissance flights over Lake
Erie from which two fce charts were produced., Iee was reported forming
in western Lake Erle on December 7. Shore lee that had formed in the
west end of rthe lake during the first half of December to a large degree,
was lost the second half of the month because of mild weather. Alr tem—
Feratures were below normal the first half of January providing good ice-
forming potential. By mid-Janusry the western part of the lake was JO-to
90-percent ice-covered and shore ice lined the perimeter of the lake. The
shore ice was heaviest along the noreh shere. The last two weeks in
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January and first week in February wers mild which markedly reduced
existing Iice cover. The main body of ice in early February was locared
in the island area of the western basln and along the north shore of
the lake.

Ice cover increased 1o Febrvary and was sstimated to be at its max-
imum extent during the last half of that month. The lake wars estimated
to be 95 percent lce-covered on February 2B, On ice reconnaissance
flights made over the lake February 26 (fig. 34} and February 28 (fig, 35)
the following ice conditiens were observed. Open water extended south-
ward from the mouth of the Detroitc River gradually changing to two-tenths
slugh. The slush extended eastward along the Canadian shore to north of
the islands. lIlce concentration increased southward from the river and
completely covered much of the west shore and southwest end of the lake.
Fools werve observed lakeward of the so0lid lce along the scuth shore
between Tolaedo, Ohlo, and the islandsz. Ice concentratjion varied from seven—
te nine-tenths In this area of the lake. The midlake area west of the islands
contained an ice fizld of nine-to ten-tenths concentration with pools
observed in rthe vieinity of the islands. This dce had a light drifted
snocw cover. A lead was cbserved east of the islande orlentated in a
northwest-southeast direetion, The north shore east of the islands
had a nine-tec ten-tenths concentration cof 1ce rind and young floe ice
of various sizes. There waa little anow on this ice and rafting and
ridging were evident in some areas.

Maximum freezing degree-day accumulation at Cleveland cccurred the
week of February 25, Ice cover was diminishing by early March and
by the second week of March the lake was nearly ice free. Last report
of ice came from the western end of the lake on March 9. The first
commercial ship passed through the Welland Canal on March 28,

Lake Onrarie

Ice was Firsr reported forming in bays and harbors at the east
end of the lake during the last bhalf of Novembher. Mild weather the
lateer part of December glowed ice growth. The St, Lawrence Seaway
closed during the third week in December. Shore ice formed in the
northeast part of the lake in the first week of January. It was con-
fined te bays, harbors, and fsland areas. Ice cover decreased the
second half of January due to thawing air temperatures.

Low air temperaturea during February made this month a time of
extensive ice formation, with lce cover approaching maximum areal
extent by mid-monch. The ice cover was at its maximum extent the
second half of February and the lake was estimated to be zbout 20
percent jce-covered during that period. The follewing ice condtions
were ohgerved on a Lake Survey Center ice recomnnaissance flight over
the lake on February 13 and are fllustrated in figure 356, The south
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shore of the lake between Rachester and Oswego, N, Y., was lined with
brash, pancake, and ice rind. The east end of the lake had more ex-
tensive shore ice than the south side with the ice cover composed

of voung ice and ice rind of nine-tenths concentration. The bays,
harbers, and shoreward side of island waters in the northeast section
of the lake had winter dice with a heavy snow cover. Young ice and
ice rind extended lakeward of the winter ice,

Maximum freezing degree-day accumulations at Rochester, N. Y.,
occurred the week ending March 4. However, after that dropped rapidly
so that by mid-March the lake was virtually ice free. The last report
of ice came from Cape Vincent, N. Y., on March 15, and about 2Z weeks
after that, on March 28, the St, Lawrence Seaway opened.

SATELLITE IMAGERY

Satellite imapery of the Great Lakes provides an additional source
of ice-cover informatiom. <Currently data from several satellite sys-
tems are being studled by Lake Survey Center te develop image inter-
pretation techniques keyed to ice cover.

The potential for satellite imagery to document ice cover is shown
in figures 42 and 43. The first shows the Great Lakes on February 26,
It is an image from the NOAA-2 satellite showing ice cover near the
time of maximum extent. The second is an Earth Rescurces Technolopy
satellite (FRTS5) imape of western Lake Superior taken the same date.
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Table 2, Xey to ice chart symbols

Age and size of floes Total concentration
Station model Open water
u A C. + O 1 - 3 Tenths Coverage
-
DOM, SEC nlnzﬁ3 NEW QEEQ: (very open pack)
: A - IMD for C_AGE 4 - 6 Tenths Coverage
" (open pack)
DM - 10ths DOM AGE
7 - 9 Tenths Coverage
SEC - 10th SEC AGE {close pack)
ACE - ¥ [(Yng) - Young ice 1¢ Tenths Coverage

W - Winter ice
MW - Medium winter
TW - Thick winter

iconsol pack)

C - Total CONC of nn, and
. ng in 10ths
n, - {ONC of brash and cakes
in 10ths
n, - CONC of small and medium
floes in 10ths
Ny - CONC of big bloes and ice
field in 1l0ths
C - CONC pf NEW ice in 10ths Boundaries
NEW - SLH - S5lush :

IR - Ice rind
SLG - Sludge

Observed visually

PCK - Pancake — Assumed
Notes are used with just one (TETTY] Undercast {(limits)
CONC or when reporting unusual
observation ——— Limit of observed data

All times refer to eastern
standard time.
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Snow cover

Station madel

58
AMT | TCOND
Sn - IND for snow
AMT - O - No Snow
L - Light
H - Heavy

NOTE: No AMT mean MOD
COND - D - Drifted

CE - Crusted

Pd - Puddied

TEEGEraEhE

gk
COND

T - Type of pressure ice
AMA . Rafted
_ A\ Ridged
ﬂﬂ n - Hummacked

COND - L - Light
H - Heavy

NOTE: No COND means MOD.

Stage of melting

Station model

Pd ¥
n, COND
Pd - IND for melting -
n - liiths of area
COND - TH - Thaw hole
R - Rotten ice

REZN - Refrozen puddles

Openings in ice

4**3“' Crack (Crk)

’f;::= Lead
Pool or Polynya (Plvaj}
Abbreviations
B5H - Brash
CK - Cake
CORC - Concentration
COND - Condition

NT QOBS - Neot Ohserved
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Figure 42.—NOAA-2 VHRR-V1{ image of the Creat Lakea, Feb. 26, 1973.




Figure 43.--ERT5 image, band 6 - western Lake Superior, Feb. 26, 1971,
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